Abstract Latinos are a diverse population comprised of multiple countries of origin with varying cultural profiles. This study examines differences in colonoscopy completion across place of birth and migration-related factors in a sample of predominantly Dominican and Puerto Rican Latinos living in New York City after receiving a recommendation for colonoscopy screening and navigation services. The sample included 702 Latinos recruited for two cancer screening projects targeting Latinos eligible for colonoscopy who seek healthcare in New York City. Participants completed a survey that included sociodemographic, health-related questions, psychosocial assessments and cancer screening practices, in Spanish or English. Migration, acculturation, and language factors were found to predict colonoscopy completion. The results indicated that Latinos born in the Dominican Republic and Central America were more likely to complete a screening colonoscopy than their counterparts born in the US. Further, those who emigrated at an older age, who have resided in the US for less than 20 years, preferred Spanish and those with lower US acculturation levels were also more likely to complete a screening colonoscopy. The findings suggest that Latinos who are less acculturated to the US are more likely to complete a screening colonoscopy after receiving a physician recommendation for colonoscopy screening. The results provide important information that can inform clinical practice and public health interventions. Continued attention to cultural and migration influences are important areas for cancer screening intervention development.
Introduction
The US Latino population is a heterogeneous ethnic group that includes individuals born in the US, as well as people born in Latin and Central America. According to the US Census of 2012, 308.8 million people resided in the US, and 52.4 million (17 %) were Latino [1] . In 2013, more than eighteen million Latinos, or 36 % of the total US Latino population, were foreign-born. The majority of Latino immigrants were born in Mexico (63 %), the Caribbean (10 %), South America (11 %), and Central American countries (15 % ). An additional 3.7 million individuals, or 7 % of the total Latino population, were born in Puerto Rico (not considered foreign-born) [2] . New York City (NYC) has the fourth largest Latino population in the US (3.5 million), with the majority being Dominicans (41 %) and Puerto Ricans (41 %) [1] .
Latinos are slightly less likely than non-Latino whites to be diagnosed with localized colorectal cancer (CRC; 38 vs. 40 %), but more likely to be diagnosed with distant-stage disease (21 vs. 19 %) ; these disparities are likely associated with lower screening rates amongst the Latino population [3] . Colorectal cancer screening (CRCS), promoted through the development of national screening guidelines and screening programs, has been proven to greatly reduce mortality in the US [4] . However, evidence suggests that screening rates among Latinos may be as low as 47 % compared to 62 % among non-Latino whites, thus contributing to disparities in disease burden [3] .
US-based studies of Latinos have suggested that screening behavior is complex and have found differences in the uptake of CRCS preventive services by country of origin [5] [6] [7] [8] [9] [10] , language preference [11] [12] [13] , acculturation level [12] [13] [14] [15] [16] [17] [18] as well as length of stay in the US [13] . In the context of CRCS, the potential influence of acculturation levels and language preferences in this population has received particular attention [12, 13] . These disparities in disease burden, and the proven ability for screening to reduce mortality risk, emphasize the critical need for an enhanced understanding of screening behavior and its determinants among this group.
Studies utilizing nationally representative samples have suggested that foreign-born Latinos are less likely to be screened for CRC compared to Latinos born in US [7, 8, 19] . Moreover, studies conducted with Latino immigrant samples have shown country of birth differences for other cancer prevention services, such as cervical and breast cancer screening. Shelton et al. [9] found the highest level of cervical cancer screening adherence amongst women born in the Dominican Republic and the lowest adherence amongst Puerto Ricans; Lawsin et al. [6] found Dominican women to be most adherent to mammography screening guidelines; and Shelton et al. [10] found that Mexican women were least likely to be adherent to cancer screening tests, including clinical breast exam, mammogram and Pap test. However, limited research has been conducted examining specific place of birth differences in screening colonoscopy uptake.
Differences in cancer screening rates based on country of origin have been attributed to a variety of factors, including documentation status, which is linked to insurance coverage; lack of Spanish-speaking health care providers; and lack of access to systematic screening practices in their respective countries of origin. The availability of cancer screening services is limited in the lower and middle income countries of Latin America [20] . Most Latin American countries lack CRC screening guidelines and only half of these countries have colonoscopy screening available in the public sector [21] . Therefore, Latino immigrants might experience more access to preventative services in the US than in their countries of origin.
The majority of studies exploring the association between acculturation and cancer screening (colorectal, cervical, and breast) among Latinos have documented a positive relationship between higher acculturation to the US and higher cancer screening rates [15] [16] [17] [18] . For example, Jandorf et al. [13] found that among 400 Latinos, those who preferred English were more likely to have undergone CRCS. However, with subsamples of the original sample of 400 Latino individuals, Jibara et al. [12] found that, for those who received a physician recommendation for colonoscopy screening (n = 280), a preference for speaking Spanish was associated with higher rates of CRCS. Ellison et al. [11] also found that a preference for speaking Spanish was associated with higher CRCS among a subsample of Latina immigrants (n = 255). Finally, in a separate study with a different sample, Braschi et al. [14] reported that among a group of Latino individuals receiving patient navigation, higher acculturation to the US, specifically higher language and media acculturation, was associated with lower colonoscopy screening completion rates.
Length of stay in the US is also a key predictor of CRCS. Shih et al. [8] , with a nationally representative sample, reported that among those who were foreign-born, recent immigrants (defined as people who migrated to the US within the last 10 years) were significantly less likely to receive CRCS (including sigmoidoscopy, colonoscopy, or blood stool tests) than those who had a longer periods of residency (15 years or more) in the US. Other studies have also suggested that longer duration of residency in the US is associated with higher colonoscopy screening [11, 13] .
Whereas Latinos have lower rates of colonoscopy screening compared to non-Hispanic whites in the US [3] , the influence of nativity and other migration and acculturation factors on screening colonoscopy completion remains unclear in the context of receiving a recommendation for colonoscopy and patient navigation services. The current study seeks to extend the understanding of this important issue and examine place of birth differences in colonoscopy screening completion of Latinos who received a screening recommendation. Further, it aims to examine the relationship between other acculturation and migration factors and colonoscopy completion, such as language preference, years of residence in the US, age at migration, and acculturation level.
Methodology Procedures
A prospective analysis of colonoscopy completion amongst Latino patients undergoing colonoscopy screening was performed as part of two studies. Both randomized-controlled prospective cohort studies were approved by the Institutional Review Board of a tertiary-care academic hospital in East Harlem, New York City, which serves a diverse primary care population.
The first prospective cohort study was a patient navigation program, which was shown to increase colonoscopy screening adherence rates among urban Latinos. Participants were randomized to receive one of two forms of patient navigation [22] . In both forms, the role of the patient navigator was to facilitate adherence to colonoscopy among study participants via patient education and support (e.g., assistance with bowel preparation instructions). This included three telephone calls: an initial scheduling call, a reminder call 2 weeks before the procedure, and a final call 3 days before the procedure. The second prospective cohort study was an randomized controlled trial in which all participants received patient navigation as per usual care and two arms also received print materials [14] . The schedule of phones calls was the same as the first study.
Recruitment for both studies occurred at a primary care clinic after a primary care physician referred a patient for colonoscopy screening. Patients were recruited in their preferred language (English or Spanish). The recruitment period for the first study was between May 2008 and December 2011. The recruitment period for the second study was between May 2012 and December 2014. In order to be eligible for either study, patients must have: (1) selfidentified as Latino, (2) an age of C50 years, (3) an average risk for CRC with no GI symptoms, (4) no previous colonoscopy screening within the previous 5 years, and (5) no significant medical comorbidities. Exclusion criteria included personal history of polyps, CRC, inflammatory bowel disease, familial adenomatous polyposis, or hereditary nonpolyposis colorectal cancer syndrome and family history of CRC (first degree relative diagnosed before age 60).
Measures
Patient information, including socio-demographic and socio-cultural measures, was collected via interviews at time of enrollment. These measures included age, gender, nationality, marital status, employment status, education, income level, country of origin and years lived in the US.
The 9-item Marin Acculturation scale was used to evaluate language preference in social interactions, media use and healthcare provider communication (e.g., ''What language(s) do you usually speak with your friends?''; rated 1-''only Spanish'' to 5-''only English'') with internal consistency of a = 0.94 for this study sample [23] . The main endpoint for both parent studies was colonoscopy completion rates. Adherence to colonoscopy of each participant was documented from the individual's electronic medical record.
Analysis
Statistical analyses were executed using the SPSS19 software package. Descriptive analyses were performed to examine socio-demographic characteristics. To test for potential differences, participants were compared by place of birth across the demographic (age, gender, marital status) and socioeconomic (education, income, and employment status) realms. Differences between the groups were analyzed using Chi squared tests. For 57 cases with missing income information, we imputed income via regression mean imputation based on education, age, and indicators of insurance type and employment. Binary logistic regression analyses were then run to determine the relationship between the migration, linguistic and acculturation variables with colonoscopy screening. A p value \.05 was considered statistically significant. Given the overlap between the predictors (i.e. years in the US, age at migration) and to avoid multi-collinearity, five independent adjusted logistic regression models were conducted, controlling for age, gender, marital status, income, and education; this allowed for the examination of the contribution of place of birth, age at migration, years of residence in the US, language preference, and acculturation level on colonoscopy screening adherence.
Results
Socio-demographic characteristics are shown in Table 1 . The mean age of participants was 59.6 (SD = 7.7) years of age. Two-thirds of the sample were female (67 %) and onethird was married or partnered (33 %). Fifty-six percent of the sample had less than high school education and slightly more than half of the sample (55 %) had a yearly income of less than $10,000. Only 26 % of the sample reported being employed and 42 % were retired. Twenty-seven percent of participants were born in the US and 41 % were born in Puerto Rico. Nineteen percent of the sample (n = 133) did not complete colonoscopy screening (Table 1) .
Chi squared analyses were conducted comparing sociodemographics and place of birth (United States, Puerto Rico, Dominican Republic, Central America, South America). Latinos born in US were more likely to be younger than age 65, and those born in Puerto Rico were more likely to be age 65 or older ( likely to be non-married than their foreign-born counterparts (v 2 = 23.85, p \ .001). Participants born in Puerto Rico and the Dominican Republic had lower educational attainment (less than high school) than their counterparts (v 2 = 83.01, p \ .001). The Latino subgroups had similar income levels, but those born in US were more likely to be unemployed, and those born in Puerto Rico were more likely to be retired (v 2 = 85.41, p \ .001). As shown in Table 2 , unadjusted logistic regression analyses revealed differences based on place of birth, length of time living in the US, age at migration, preferred language, and acculturation level. After adjusting for sociodemographic characteristics (age, gender, marital status, income, education, and employment status), most predictors remained significant including place of birth, length of time living in the US, age at migration, preferred language and acculturation level. Latinos born in the Dominican Republic (OR 2.13; CI 1.11-4.09) or Central America (OR 2.79; CI 1.11-7.04) were more than two times more likely to complete screening than those born in the US. Foreignborn Latinos living in the US for less than 20 years were more likely to complete colonoscopy screening than those born in the US (OR 2.84; CI 1.34-6.01). Participants who migrated at age 50 or older were 4.5 times more likely to be screened (ages 19-30: OR 1.85; CI 1.06-3.21; ages 31-49: OR 2.35; CI 1.23-4.51; age 50 or older: OR 4.50; CI 1.26-16.00) compared to US-born participants. Participants who preferred Spanish (OR 1.64; CI 1.08-2.50) were more likely to complete colonoscopy screening and those more acculturated to the US were less likely to complete screening (OR 0.73; CI 0.59-0.90).
Discussion
This study demonstrates that place of birth, length of stay in the US, age at migration, language preference, and acculturation to the US are significant correlates of colonoscopy screening completion among a sample of Latino adults who received a recommendation for CRC screening. A major strength of this study is that the common problem of inadequate sample size in investigating subgroup differences was addressed by combining data from two samples examining medical chart verified CRCS adherence with Latino individuals. Latinos born in the Dominican Republic and Central America were two times more likely to complete colonoscopy than Latinos born in the US. Latinos born in Puerto Rico and South America had similar rates of colonoscopy completion as those born in the US. Studies conducted with national samples have shown that Latinos born in the US were more likely to be screened for CRC [7, 8, 19] . The data from this study, however, contradict those findings. In this study, instead, Latinos born in US were less likely to complete colonoscopy screening than Dominicans and Central Americans. Moreover, these findings should be interpreted within the context of a program with participants who had no colonoscopy screening in the previous 5 years and received a colonoscopy recommendation and navigation services. The research of Shelton et al. [9] and Lawsin et al. [6] , also found the highest level of adherence to Pap tests and mammography screening were among Dominican women.
Lower acculturation to the US, Spanish language preference, and shorter time living in the US were significant predictors of colonoscopy completion. These results are in contrast to previous observational research that has shown that acculturation to the US is positively related with the use of preventive and cancer screening services [7, [15] [16] [17] [18] [19] [24] [25] [26] . However, studies conducted in the context of a patient navigation programs have shown that acculturation to the US is negatively correlated with CRCS [14, 27] . In other words, it is likely that less acculturated individuals, who prefer Spanish and more recently immigrated, are more likely to adhere to colonoscopy guidelines than more acculturated individuals if they receive a recommendation for screening and patient navigation services. Less acculturated Latinos can face more barriers to health care access [28] and patient navigators help to address these barriers. Therefore, it is possible that less acculturated individuals benefit more from patient navigation services than those who are more acculturated, and those who are more acculturated might need additional support services to complete colonoscopy. For US-born Latinos, additional services might include screening for and addressing possible medical mistrust and motivation or lack of interest in screening, as well as other preventive services.
Limitations
Although this study has many strengths, there are some limitations. First, this study is limited by its design and causality between the migration/cultural dimensions and CRCS could not be determined. Future studies with longitudinal designs, focusing on changes on acculturation and screening completion could address this issue. Additionally, this study was conducted in East Harlem with a sample predominantly born in Puerto Rico (41 %). Thus, the results may not generalize to Latinos in different geographical locations. Future studies can include a recruitment plan that accounts for different levels of acculturation and places of origin, to replicate these analyses and test their generalizability. Patient navigation trials stratified by nativity and other acculturation-related factors might help to disentangle the relationship between acculturation, barriers of access to health care preventive services and cancer screening. Further, global health or cross-national studies can help clarify the relationship between acculturation, migration and use of cancer screening services.
Conclusion
The results suggest that, in a sample of urban Latinos eligible for CRCS, a recommendation for screening and navigation services was associated with higher colonoscopy completion by Latinos born in the Dominican Republic and Central America, those living in the US for less time, those who prefer speaking Spanish, and those less acculturated to the US. It is very likely that some immigrants and less acculturated Latinos have had less exposure and access to preventive services in their respective countries of origin than Latinos born in the US; this new-found availability of cancer screening services for foreign-born Latinos may positively influence their willingness to complete colonoscopy screening. Another possible reason for these findings is differences in compliance with medical advice and recommendations, between US-born Latinos and foreign-born, less acculturated Latinos. Furthermore, for US-born Latinos, other factors might influence their willingness to be screened and to access preventive services, such as mistrust of providers and lack of interest in screening and other preventive services. More research is needed to document the specific risk factors of colonoscopy non-adherence of different Latino groups. Navigation approaches may need to be tailored for the specific risk factors of different Latino groups with different levels of acculturation.
